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ABSTRACTS 
Manzanilla de Sevilla olive trees were summited to three different irrigation treatments. 
Control (T0) trees were over-irrigated (125 % ETc) and T1 and T2 trees were submitted to 
regulated deficit irrigation (RDI) according to trunk diameter fluctuations data with a 
pronounced irrigation water restriction during pit hardening. Seasonal water amounts 
received by each treatment, without considering precipitation, were 412, 130 and 111 mm in 
2012 and 369, 207 and 106 mm in 2013 for T0, T1 and T2 treatments, respectively. Olive 
yield and fruit size were not affected by deficit irrigation during olive pit hardening. However, 
this phenological period was critical for olive flesh composition in just harvested and 
processed olives. Stress integral was better indicator than minimum midday stem water 
potential for predicting the PhytoPs content, pointing to the idea that the increase in PhytoPs 
depends in a greater extension of the length of water stress instead of maximum stress 
achieved. The results suggested that the olive fruit processing enhance the accumulation of 
total PhytoPs, but decrease the number of these chemical compounds.  Consequently, olive 
table tree culture under deficit irrigation conditions during pit hardening and the processing of 
its fruits to obtain Spanish-style olives can be considered as complementary actions to 
enhancing the PhytoP content and hence their potential beneficial effects on human health. 
 
INTRODUCTION 
PhytoPs are prostaglandin analogs which belong to a novel family of plant effectors. Several 
classes of these bioactive lipids are constitutively present in higher plants and are formed 
from α-linolenic acid via a nonenzymatic free radical-catalyzed pathway. It is known that 
these bioactive compounds act as endogenous mediators capable of protecting cells from 
damage under various conditions related to oxidative stress and they play a role in regulation 
of immune function (Minghetti et al., 2014). According to Durand et al. (2009) PhytoPs may 
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contribute to the beneficial effects of the Mediterranean diet, since they display potent anti-
inflammatory and apoptosis-inducing activities similar to other prostanoids.   
However, to the best of our knowledge, neither exist previous information on the PhytoPs 
present in olive fruit flesh, nor on the effect of the deficit irrigation during pit hardening on 
these compounds. Moreover, there is not information on the effect of the deficit irrigation on 
the PhytoPs present in olive flesh after the Spanish-style green table olives process. For 
these reasons, the present study aimed to look at the effect of different regulated deficit 
irrigation treatments and the elaboration process of Manzanilla de Sevilla Spanish style 
green table olives on the PhytoPs contents in the fruit flesh.  
 
MATERIALS AND METHODS 
The plant material consisted of  adult olive trees (Olea europaea L., cv Manzanilla de Sevilla) 
spaced at 7 m x 5 m. Crop water requirements were estimated as described by Fernández et 
al. (2006) (ETc = ETo x Kc x Kr). During the 2012 and 2013 growing seasons, plants were 
irrigated using a drip irrigation system. Control treatment (T0) trees were over-irrigated 
(125% ETc) and T1 and T2 trees were submitted to regulated deficit irrigation (RDI) 
according to trunk diameter fluctuations data with a pronounced irrigation water restriction 
during pit hardening (Moriana et al, 2013).  
Trunk diameter fluctuations were measured in four trees per treatment, using LVDT 
transducers (Moriana et al., 2013). Midday stem water potential (stem) was measured in fully 
developed leaves near to the main trunk from two trees of each replicate (Galindo et al., 
2014). The water stress integral (SI) was calculated using the expression  I      stem  (  
1.4))  n, where  stem is the average stem values for any interval and n is the number of the 
days in the interval. Olive fleshes were milled with a solution of MeOH and BHA. PhytoPs in 
olive flesh and olive covering liquid were extracted using a liquid-liquid extraction (LLE) 
followed by a solid-phase extraction (SPE) and analyzed by UHPLC–QqQ-MS/MS.  
 
RESULTS AND DISCUSSION 
Both years SI values showed a significant tendency to increase as a result of decreasing 
irrigation volumes (data not shown). Considering that olive fruit size is a key feature for table 
olives, the fact that yield and average olive fruit weight were not affected by deficit irrigation 
treatments (data not shown) is of top importance because can maximize farmer incomes. 
Taking into account that the only requirement for PhytoP formation are the presence of 
linolenic acid and molecular oxygen, suggesting that PhytoP formation not necessarily 
requires metabolic activity of living cells (Loeffler et al., 2005), the fact that 9-F1t-PhytoP and 
9-epi-9-F1t-PhytoP contents in the flesh of treated olive fruits increased respect to that 
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observed in non-treated fruits (Tables 1 and 2) could be due to the olive processing conditions, 
which could favour the formation of these PhytoPs. 
The fact that 16-B1-PhytoP + Ent-16-B1-PhytoP and 9-L1-PhytyoP + Ent-9-L1-PhytyoP were 
not detected in the flesh of treated olives (Table 2) and their covering liquid (Table 4) 
suggested that the absence of these PhytoPs was not due to an extraction process effect 
during processing and/or storage. On the contrary, considering that these PhytoP are terminal 
compounds in the no enzymatic lipid peroxidation from -linolenic acid (Thoma et al., 2003), the 
absence of these PhytoPs induces to think that 16-B1-PhytoP + Ent-16-B1-PhytoP and 9-L1-
PhytyoP + Ent-9-L1-PhytyoP were summited to degradation reactions during the olive 
processing (Tables 1, 2 and 4). 
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The increase of PhytoPs content by water deficit effect (Tables 1, 2 and 3) could be related 
to the enhance of reactive oxygen species (ROS) production under drought stress which 
induce the formation of an array of lipid peroxidation products, including structural congeners 
of jasmonates, the PhytoPs (Thoma et al., 2003). As a consequence, the phase II of fruit 
growth phenological period can be non-critical considering fruit yield or fruit size (Moriana et 
al., 2013) but is clearly critical for PhytoPs content in treated and non-treated olive fleshes 
(Tables 1 and 2). In non-treated olive flesh, the fact that the first-order linear relations 
between total PhytoPs and each PhytoP content and SI values in all cases showed 
significant coefficients of determination and higher than those obtained with min stem (Table 
3) indicated that SI is a better predictor for PhytoPs content and that the length of water 
stress instead of maximum stress is a key factor in the content of these compound.  
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Consequently, table olive tree culture under RDI conditions and the processing of its fruits to 
obtain Spanish-style olives can be considered as complementary actions to enhancing the 
PhytoP content and hence their potential beneficial effects on human health. 
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